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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election with traverse of Group I, claims 1-13, in the reply filed on 
May 1, 2006 is acknowledged. Because applicant did not distinctly and specifically 
point out the supposed errors in the restriction requirement, the election has been 
treated as an election without traverse (MPEP § 818.03(a)). 

Claim Objections 

2. Claims 2-5,7-10, and 1 2-1 3 are objected to because of the following 
informalities: 

The limitation "a wafer" in line 1 of claims 2-5 should be amended to "the wafer" 
because the limitation has already been claimed in line 1 of claim 1, and thus 
antecedent basis has already been provided. 

The limitation "an intermediate wafer assembly" in line 1 of claims 7-10 should 
be amended to "the intermediate wafer assembly" because the limitation has already 
been claimed in line 1 of claim 6, and thus antecedent basis has already been provided. 

The limitation "an intermediate wafer assembly" in line 1 of claims 12-13 should 
be amended to "the intermediate wafer assembly" because the limitation has already 
been claimed in line 1 of claim 1 1 , and thus antecedent basis has already been 
provided. 

The limitation, "that portion," in line 2 of claim 4 and line 3 of claim 8 lacks 
antecedent basis. Is the claimed "that portion" referring to the "medial portion" 
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described in claims 3 and 7, respectively, or is it referring a portion of the substrate or 
wafer, respectively, having the largest diameter. The office will interpret "that portion" to 
mean a portion of the substrate or wafer, respectively, having the largest diameter. 

The limitations, "the major surface opposite the interface" and "the major surface 
proximate the interface," in lines 1-3 of claim 10 are unclear, because the claim does 
not specify whether the major surface in each limitation is referring to the surfaces of the 
handle wafer or bonded wafer or both of the wafers. The office will interpret that the 
limitations "major surface" to be referring to surfaces the bonded wafer. 

Appropriate correction is required of all the informalities. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-3 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Sumnitsch et al. (US 6,162,739). 

With respect to claim 1, Sumnitsch teaches (fig. 6) a wafer comprising: 
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a substrate (1) having opposed first and second major surfaces (top and bottom 
surfaces) and a peripheral edge (3) extending therebetween, wherein a cross-sectional 
profile of the edge comprises: 

an angled edge segment (6) adjacent the first major surface that extends linearly 
at a predefined angle relative to a reference plane defined by the first major surface; 

and a curved edge segment (7 and 8) that defines a continuous curve extending 
from the angled edge segment to the second major surface (col. 4, Ins. 14-22). 

With respect to claim 2, Sumnitsch teaches the wafer as set forth above in claim 
1 , wherein the curved edge segment comprises a radiused surface (7 and 8) extending 
from the angled edge segment to the second major surface (fig. 6). 

With respect to claim 3, Sumnitsch teaches the wafer as set forth above in claim 
1, wherein the second major surface (bottom surface) has a smaller diameter than a 
medial portion of said substrate between said first and second major surfaces (fig. 6). 

4. Claims 1-3 and 5 are rejected under 35 U.S.C. 102(e) as being anticipated by 

Kim et al. (US 2004/0041 143). 

With respect to claim 1 , Kim teaches (fig. 2) A wafer comprising: 

a substrate having opposed first (bottom surface) and second (top surface) major 

surfaces and a peripheral edge extending therebetween, wherein a cross-sectional 

profile of the edge comprises: 
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an angled edge segment (EP2 0U t, linear segment) adjacent the first major surface 
(bottom surface) that extends linearly at a predefined angle relative to a reference plane 
defined by the first major surface; and 

a curved edge segment (EP2 0U t, curved segment) that defines a continuous 
curve extending from the angled edge segment to the second major surface (top 
surface). 

With respect to claim 2, Kim teaches (fig. 2) the wafer as set forth above in claim 
1, wherein the curved edge segment comprises a radiused surface (EP2 0U t, curved 
segment) extending from the angled edge segment (EP2 0U t, linear segment) to the 
second major surface (top surface). 

With respect to claim 3, Kim teaches the wafer as set forth above in claim 1, 
wherein the second major surface (top surface) has a smaller diameter than a medial 
portion of said substrate between said first and second major surfaces (fig. 2). 

With respect to claim 5, Kim teaches (fig. 2) the wafer as set forth above in claim 
1, wherein the first major surface (bottom surface) has a smaller diameter than a 
diameter of the second major surface (top surface). 

5. Claims 6 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by Ito et 
al. (US 5,340,435). 

With respect to claim 6, Ito teaches an intermediate wafer assembly (fig. 1) 
comprising: 

a handle wafer (10); and 
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a bonded wafer (12) attached to said handle wafer, wherein said handle wafer 
and said bonded wafer each include a respective edge (18 and 20) extending 
peripherally thereabout, and wherein the edge of each respective wafer defines a 
radiused surface that extends continuously to an interface between said handle and 
bonded wafers (col. 2, Ins. 1-3). 

With respect to claim 7, Ito teaches the intermediate wafer assembly as set forth 
above in claim 6, wherein each wafer comprises opposed major surfaces, and wherein 
the major surface of each wafer that is proximate the interface has a smaller diameter 
than a medial portion of the respective wafer between the opposed major surfaces (fig. 

1). 

6. Claims 6-7 and 9-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Abe et al. (US 6,583,029). 

With respect to claim 6, Abe teaches an intermediate wafer assembly (fig. 1 and 
fig. 7(g')) comprising: 

a handle wafer (2); and 

a bonded wafer (1) attached to said handle wafer, wherein said handle wafer and 
said bonded wafer each include a respective edge extending peripherally thereabout, 
and wherein the edge of each respective wafer defines a radiused surface that extends 
continuously to an interface between said handle and bonded wafers. 
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Fig. 7(9') shows that both the handle wafer (2) and bonded wafer (1) have curved 
surfaces (described by the applicant in fig. 5 as a "polishing sag") that extend 
continuously to an interface between the handle and bonded wafers. 

With respect to claim 7, Abe teaches teaches the intermediate wafer assembly 
as set forth above in claim 6, wherein each wafer (1 and 2) comprises opposed major 
surfaces, and wherein the major surface of each wafer that is proximate the interface 
has a smaller diameter than a medial portion of the respective wafer between the 
opposed major surfaces (fig. 7(g')). 

With respect to claim 9, Abe teaches (fig. 7(g')) the intermediate wafer assembly 
as set forth above in claim 6, wherein each wafer comprises opposed major surfaces, 
and wherein a cross-sectional profile of the edge of each respective wafer also includes 
an angled edge segment, adjacent the major surface opposite the interface, that 
extends linearly at a predefined angle relative to a reference plane defined by the 
respective major surface. 

With respect to claim 10, Abe teaches (fig. 1 and fig. 7(g')) the intermediate wafer 
assembly as set forth above in claim 9, wherein the major surface opposite the interface 
has a smaller diameter than a diameter of the major surface proximate the interface (as 
best interpreted by the office). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
('143) as applied to claims 1 and 3 above. 

With respect to claim 4, Kim teaches the wafer of claims 1 and 3 above, including 
wherein the diameter of the second major surface ("top surface") is smaller than a 
diameter of a portion of the substrate between the first and second major surfaces (fig. 
2). 

Thus, Kim is shown to teach all the features of the claim with the exception of 
explicitly disclosing: wherein the diameter of the second major surface is between 100 
microns and 300 microns smaller than a diameter of the portion of a portion of the 
substrate having the largest diameter. 

However, note that the specification contains no disclosure of either the critical 
nature of the claimed "diameter of the second major surface is between 100 microns 
and 300 microns smaller than a diameter of the portion of a portion of the substrate 
having the largest diameter," or any unexpected results arising therefrom. Where 
patentability is aid to based upon particular chosen dimension or upon another variable 
recited in a claim, the Applicant must show that the chosen dimension are critical. In re 
Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Why is this range, "between 100 and 300 microns," of the diameter critical to the 
invention? 
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8. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Abe 
('029) as applied to claims 6 and 7 above ('143). 

With respect to 8, Abe teaches the intermediate wafer assembly of claims 6 and 
7, including wherein the diameter of the major surface of each wafer that is proximate 
the interface is smaller than a diameter of a portion of the respective wafer having the 
largest diameter (fig. 7(g')). 

Thus, Abe is shown to teach all the features of claim 8, with the exception of 
explicitly disclosing: wherein the diameter of the major surface of each wafer that is 
proximate the interface is between 100 microns and 300 microns smaller than a 
diameter of a portion of the respective wafer having the largest diameter. 

However, note that the specification contains no disclosure of either the critical 
nature of the claimed "diameter of the major surface of each wafer that is proximate the 
interface is between 100 microns and 300 microns smaller than a diameter of a portion 
of the respective wafer having the largest diameter," or any unexpected results arising 
therefrom. Where patentability is aid to based upon particular chosen dimension or 
upon another variable recited in a claim, the Applicant must show that the chosen 
dimension are critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 
(Fed. Cir. 1990). 

Why is this range, "between 100 and 300 microns," of the diameter critical to the 
invention? 
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9. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ito et al. (US 5,152,857) in view of Kurita et al. (US 6,900,522). 

With respect to claim 1 1 , Ito teaches an intermediate wafer assembly (fig. 1(B) 
and fig. 2) comprising: 

a handle wafer (21a) ; and 

a bonded wafer (21b) attached (21c) to said handle wafer, said bonded wafer 
having a first major surface ("front side") facing away from said handle wafer, a second 
major surface ("back side") proximate said handle wafer, and a peripheral edge 
extending between the first and second major surfaces, wherein a cross-sectional 
profile of the edge comprises: 

a first angled edge segment (32a) adjacent the first major surface that extends 
linearly at a predefined angle relative to a reference plane defined by the first major 
surface; 

a second angled edge segment (32b) adjacent the second major surface that 
extends linearly at a predefined angle relative to a reference plane defined by the 
second major surface, wherein the second angled edge segment is at least 50% smaller 
(fig. 1(B)) in a radial direction than the first angled edge segment such that the diameter 
of the second major surface is correspondingly larger than the diameter of the first 
major surface (col. 4, Ins. 56-67; col. 5, Ins. 1-67; col. 6, Ins. 1-5); 

Furthermore, with regard to claim 1 1 , note that the specification contains no 
disclosure of either the critical nature of the claimed, "second angled edge segment is at 
least 50% smaller in radial direction than the first angled edge segment," or any 
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unexpected results arising therefrom. Where patentability is aid to based upon 
particular chosen dimension or upon another variable recited in a claim, the Applicant 
must show that the chosen dimension are critical. In re Woodruff, 919 F.2d 1575, 1578, 
16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Thus, Ito is shown to teach all the features of the claim with the exception of 
disclosing: a curved edge segment that defines a continuous curve extending between 
the first and second angled edge segments. 

However, Kurita teaches a semiconductor wafer (figs. 1 and 2) wherein a curved 
edge segment (22) defines a continuous curve between the first and second angled 
edge segments (col. 1, Ins. 19-31). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the wafer assembly of Ito to include a curved edge between 
the angled segments, as taught by Kurita for the disclosed intended purpose of 
preventing cracking or chipping from occurring in the periphery of the wafer, and thus 
lower the cost of manufacturing semiconductor devices (col. 1, Ins. 31-36). 

With respect to claim 12, Ito and Kurita teach the intermediate wafer assembly as 
set forth above in claim 1 1 , and Kurita further teaches wherein the curved edge 
segment of the bonded wafer comprises a radiused surface (22) extending between the 
first and second angled edge segments (figs. 1 and 2). 

10. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ito ('857) 
and Kurita ('522) as applied to claim 1 1 above, and further in view of Abe ('029). 
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With respect to claim 13, Ito and Kurita teach the intermediate wafer assembly as 
set forth above in claim 1 1 . 

Ito further teaches that the handle wafer (21a) also has a first major surface 
facing away from said bonded wafer, 

a second major surface proximate said bonded wafer, and a peripheral edge 
extending between the first and second major surfaces (fig. 2), 

wherein a cross-sectional profile of the edge comprises: 

a first angled edge segment (31b) adjacent the first major surface that extends 
linearly at a predefined angle relative to a reference plane defined by the first major 
surface (fig. 2); 

a second angled edge segment (31a) adjacent the second major surface that 
extends linearly at a predefined angle relative to a reference plane defined by the 
second major surface. 

Kurita discloses a curved segment (22) extending between the first and second 
angled edge segments. 

Thus, Ito and Kurita are shown to teach all the features of the claim with the 
exception of disclosing: 

wherein the second angled edge segment is at least 50% smaller in a radial 
direction than the first angled edge segment such that the diameter of the second major 
surface is correspondingly larger than the diameter of the first major surface. 

However, Abe teaches an intermediate wafer assembly (fig. 1(a-d), fig. 7(g')) 
wherein the diameter of the second major surface (1a) of a handle wafer (2) is larger 
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than the diameter of the first major surface (1b) of the handle wafer (col. 9, Ins. 50-65; 
col. 1, Ins. 23-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the wafer assembly of Ito and Kurita, to have a handle 
wafer wherein the diameter of the second major surface is larger than the diameter of 
the first major surface, as taught by Abe for the disclosed purpose of preventing cracks 
and fractures in the wafer assembly (col. 4, Ins. 36-43). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abul Kalam whose telephone number is 571-272-8346. 
The examiner can normally be reached on Monday - Friday, 9 AM - 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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